Air pressure pulses generated in passing of EMU trains has been made, and the results have been analyzed in details. The measured results have also been compared with the results of numerical simulation. The following conclusions have been drawn from research: Under the condition of the train meeting at the constant velocity of 250 km/h, the maximum magnitude of the air pressure pulses on the EMU car body reaches 1195 Pa, which has no effect on the running safety of the trains travelling on the lines with 4.4 m spacing distance; the measured results conform with numerical simulation, their difference being 5.31%.
INTRODUCTION
Two high-speed high-speed operation of the train in the railway line on the intersection, due to the operation of the train to the air between the squeeze, so that the air generated a great fluctuation, the formation of transit transient air pressure wave. Transient pressure shocks generated at high speed rendezvous have a certain impact on traffic safety, passenger comfort and the environment. This air pressure wave will make the train doors and windows loose with it, damage, and affect the fatigue life of the vehicle; excessive air pressure changes will make the vehicle violent shaking even beyond the limits. At the same time, the traffic pressure outside the car will be transmitted to the car, especially the air tightness of the vehicle, the internal pressure changes over the General Assembly so that passengers have tinnitus, vomiting and other symptoms. At present, as the train running speed ________________________ continues to increase, due to the train intersection pressure wave caused by the aerodynamic problem is more prominent. Therefore, there are many researches on the aerodynamic problems caused by train intersection at home and abroad. The main research methods are experimental research (including real vehicle test, wind tunnel test and dynamic model simulation test) and numerical simulation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . In this paper, the numerical simulation of the intersection of a certain type of EMU is carried out to study its mechanism and law, and provide the scientific basis for the aerodynamics of the existing railway line speed.
MATHEMATICAL MODEL

Control equation
The air flow caused by the intersection of the trains is compressible and there is a three-dimensional unsteady turbulent flow separated by the boundary layer. It follows the conservation of mass, the conservation of momentum and the law of conservation of energy [1] . The general form of the control equation can be written as:
Where  is a general variable,  is a generalized diffusion coefficient, S is a generalized source term, and its detailed expression is referred to [1] . The items in equation 1 are transient items, convective terms, diffusion terms and source items.
In order to close the above equations, it is necessary to introduce the gas equation of state:
Where R is the gas constant and T is the gas temperature.
Initial conditions and boundary conditions
For the initial conditions [2, 3] , according to the calculation needs, given the flow field density, initial speed, temperature and pressure and other initial conditions. The boundary conditions are set as follows:
(1) The air boundary and boundary sides of the air region use pressure far field boundary conditions. The far-field boundary condition of the pressure is based on the non-reflective boundary condition of the Riemannian invariant. The pressure wave generated in the calculated region is not a reflection wave but a transmitted wave.
(2) The wall of the train uses a non-slip boundary condition, i.e., the normal velocity of the fluid is zero.
(3) Simulation of tunnel wall roughness using standard wall function.
(4) The relative motion between high-speed trains and air regions is simulated using sliding grid technology.
Solution
The finite volume method is used to discretize the governing equations. The QUICK scheme for the variance of improved discrete equation is adopted for convective terms. The diffusion terms are discretely separated by a central difference scheme, and the turbulence model uses the k SST   model. The physical time term uses the second order implicit scheme [1] .
CALCULATION RESULTS AND ANALYSIS
Calculate parameters and meshing
EMU calculation model by head car + tail car 2 car group set up, a total length of 51.4 m. In the calculation of the intersection of the intersection, the length of the calculation field of the tail is taken as 150m, the initial distance of the two vehicles is 50m, that is, the length of the calculation domain is 450m, the width is 200m and the height is 100m. The final calculation field is shown in Fig.1 . In order to solve this multi-body calculation area and asymmetric problem, the method of partition calculation is used to analyze the two-wheeled train in the whole space flow field, and the running speed of the two trains can be different. The calculation flow of the entire train intersection is divided into three parts (Figure 2 ). The observation of the train and through the train and its vicinity of the flow field were the regional one, the area two, the two areas for the mobile part, respectively, according to the provisions of the direction and speed of movement; ground, away from the train flow field for the region three, regional three for the fixed part. Between the parts through the sliding contact surface to achieve relative movement and to ensure real-time data exchange. As the train speed is not the same, the degree of density of the various parts of the grid is not consistent, so the mobile contact between the regions can not be completely overlapping, so that each train need to use mobile grid technology for information exchange. When the train travels, the grid near the train moves with it, and the area one and the area 2 generate a new grid by stretching at the rear end of the train. The front of the train is compressed and removed. In this way, regardless of how the various parts of the movement, the contact part of the sliding surface shape remain unchanged, thus ensuring that the flow field can be part of the flow through the contact surface exchange of information. Simulation of the intersection of the train process, the two trains were in accordance with the provisions of the direction and speed of movement, the entire flow field computing space, grid division with time changes. Therefore, the simulation train intersection application of dynamic grid technology to achieve the above functions.
Dynamic grid technology is a grid technique developed to accommodate changes in the computing area. It is a way to adapt to changes in the calculation area by stretching, compressing the grid or adding, reducing the mesh, and locally regenerating the grid. There are three main ways to move the grid: Spring Based Smoothing, Dynamic Layering, and Local Remeshing. In this paper, dynamic stratification is applied at both ends of the flow field along the train running direction.
According to the use of grid division software and high-speed train car simulation needs, the use of grid technology has the following characteristics ( Figure 3) :
①The whole flow field is divided into several sub-blocks, all sub-blocks are structured hexahedral mesh, after several times to change the density of the grid, eliminating the grid correlation, the number of grid reached 1 million after the calculation results tend to be stable, In order to ensure the calculation accuracy while saving computing resources, the total flow field grid is about 2 million.
②The degree of density of the mesh in each part of the flow field is directly related to the change of the physical quantity, and each block grid is transitioned from dense to sparse to ensure the accuracy of the calculation. For example, in the pressure, the speed gradient changes in the train head, tail, around the body, the train between the two regions of the most fine grid; and away from the train surface space far field, the grid is sparse.
③In the entire flow field, although the running speed and the direction are not the same, the grid is generated (deleted) by stretching (compressing) the two sides of the flow field along the train running direction, Each part of the overlapping sliding contact surface to maintain the size of the same shape to ensure that the data exchange between the various parts, thus ensuring the accuracy of the calculation. 
Calculation method validation
In order to verify the correctness of the numerical calculation, the waveform of the intersection pressure wavehead wave measured by the vehicle at 200 km/h isometer is compared with the numerical calculation result. Figure 5 shows the head wave curve of the head wave curve and the numerical calculation of the actual test of the middle of the train. It can be seen that the numerical calculation is in good agreement with the actual law. Calculated on the 5th measuring point corresponding to the head wave amplitude △ P = 606Pa, the tail amplitude △ P = 372Pa. The measured data of the test vehicle pressure wave test is: the amplitude of the head wave is △ P = 640Pa, the amplitude of the tail wave is △ P = 391Pa. The relative error between the two heads is about 5.31%, and the relative error between the two heads is about 5%. The error range basically meets the engineering requirements, so the calculation results are credible. Table 1 lists the EMU operation, the body surface measuring point on the 5th measuring point measured by the intersection of pressure amplitude with the speed of moving EMU speed changes. The maximum amplitude of the pressure wave on the surface of the vehicle body is 1195Pa, and the corresponding intersection speed is 250 km / h. Figure 6 shows the amplitude of the pressure wave of the EMU on the surface of the EMU. Running speed of the relationship between the curve, the formula for the power function fitting formula. From this formula, it can be seen that the magnitude of the intersection pressure wave measured on the EMU is proportional to the square of the speed of the moving group. Figure 6 . Curve of the relationship between the amplitude of pressure wave and the running speed of EMU.
Calculation results and analysis
CONCLUSION
(1) The maximum amplitude of the pressure wave on the surface of the vehicle body is 1 195 Pa, which occurs when the EMU is at 250 km / h. It is capable of bearing the pressure wave of 8280 Pa [9] , and it will not affect the safety of the train running at the 4.4m line spacing condition because of the connection between the window group and the window structure of the EMU.
(2) In the case of a railway line spacing of 4.4 m, the magnitude of the intersection pressure wave measured on the EMU is approximately proportional to the square of the speed of the same type of constant speed EMU.
(3) The numerical calculation is in good agreement with the actual test, and the calculated result is 5.31%. The error range basically meets the engineering requirements, and the numerical results are credible.
